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K. Barakat
Oral & Maxillofacial Surgery, Faculty of Dentistry, Minia University, EgyptAbstractPain is the most irritating symptom that drives temporomandibular disorders (TMD) patients to seek treatment. Murakami et al.,
1991 could not prove correlation between the pain intensity and the severity of synovitis. In order to examine these ambiguous
results we designed this study to include a specified homogenous group of patients suffering pure joint pain as diagnosed by the
Research diagnostic criteria (RDC/TMD). Then, using a reliable characteristic pain index scoring system (CPI) we estimated the
degree of correlation between CPI and synovitis.
Methods: The charts of sixty patients who had undergone TMJ arthroscopic intervention from 2009 to 2012 were retrospectively
reviewed. Only 23 charts were included, 19 females and 4 males, patients’ ages ranged from 16 to 58 years and they have suffered a
pure joint pain as diagnosed by RDC. The preoperative records of the RDC/TMD axis II and the characteristic pain index (CPI)
were compared and correlated to their arthroscopic synovitis grading score. The arthroscopic synovitis was graded and scored using
a six items scoring system from 1 to 6. The grading was based on both; the severity of synovitis (mild, moderate and severe) as well
as the distribution within the joint either focal or distributed. Statistical analysis was performed using the Spearman correlation
coefficient 2-tailed test.
Results: Only 23 charts that matched the designed criteria together with their video documentation were included.While remaining
charts were excluded because of; missing data or damaged video DVD (15 cases) and heterogonous pain source or other systemic
diseases (22 cases). A significant correlation between CPI and synovitis was proved.
Conclusion: CPI is well correlated to the arthroscopic grading of synovitis when patients suffering exclusive joint pain are
accurately diagnosed and carefully selected and included in the inclusion criteria.
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Pain associated with temporomandibular joint dis-
orders (TMD) is the most prominent and aggravating
symptom that challenge both the patient and clinician
[1e3]. For years the treatment options were directed
towards pain relief rather than correctly diagnosing the
pain source prior to initiating its treatment options
[3,4]. In 1982, Bell proposed the term TMD describingthe Faculty of Dentistry, Tanta University.
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the masticatory musculoskeletal system. The term
TMD collected a number of heterogeneous neurolog-
ical, muscular, skeletal, psychological and psychosocial
diseases under a single diagnostic heading because they
simply produced similar signs and symptoms; Pain,
sounds and Limited opening [4]. The primary correct
step started with the advent of Research Diagnostic
Criteria for temporomandibular disorders (RDC/TMD)
which separated the functional and somatic symptoms
from the psychological and pain graded symptoms on
two separate axis I and II [5]. Furthermore, it divided
the functional disability into; muscular, joint or arthritic
disorder. The (RDC/TMD) is supported by a well-
designed history and clinical examination protocol
which provide specific reliable, reproducible and valid
criteria with high sensitivity and specificity to define the
most common types of TMDs [5,6]. Thus, it turned to
be one of the most heavily cited dental publications in
the dental literature and the most used classification
system for research in TMD. On the other hand,
arthroscopy represented a valid reliable and efficient
method in diagnosing most of intra-articular pathology.
It revealed the actual eye view of the joint components
and its tissue condition. The best available evidence of
arthroscopic efficacy proved was a meta-analysis study
performed by Reston in 2003. It clearly showed that
arthroscopy was more effective in controlling the pain
and improving the function in patients with internal
derangement when compared to open surgical pro-
cedures [7]. However, with the advent of this unique
technique many surgeons thought that all TMD will be
solved and precisely treated but unfortunately the re-
sults were comparable to all other surgical and non-
surgical modalities. This again raised the most chal-
lenging question in TMD; do we actually know what
are we treating? Dr. Ken Ichiro Murakami, whose
pioneer work and publishing revolved the TMJ
arthroscopy field in (1982e1985) [8e10], failed to find
a relation between actual arthroscopic findings and pain
severity. He correlated what he saw as pathology in the
joint, namely synovitis, to the TMD pain in order to test
efficiency of arthroscopy in alleviating pain [11].
Awkwardly, his results showed no correlation between
the intensity of synovitis and the pain experienced by
the patient. This means that what we actually see by our
own eyes as an inflammatory process has no relation to
the degree of patient who seems extremely insensible.
Murakami 1991 also used the Wilkes system to select
his patients however; this system ignores the diversity
of pain sources especially myofascial pain. Thus, he
might actually selected patients sufferingheterogeneous sources of pain. In order to solve the
problem we used the RDC system to select a homog-
enous group of patients suffering unique TMJ pain not
associated with any other sources of pain. Then we
assessed and classified their intra-articular synovitis to
estimate the existence and type of relation between the
arthroscopic synovial status and the characteristic pain
intensity. The study was merely performed in a triple
blind fashion to ensure a totally unbiased assessment
and interpretation.
2. Materials and methods
The charts of sixty patients who performed TMJ
arthroscopic intervention from 2009 to 2012 were retro-
spectively reviewed. Only 23 charts that matched the
inclusion and exclusion criteria were included; 19 fe-
males and 4 males, ranging from 16 to 58 years and
suffering a pure joint pain as diagnosed by RDC. All
charts were recruited from the TMD clinic archiving
system and all arthroscopic procedures were performed
by the principal author. Charts information was reviewed
to include; the preoperative RDC/TMD axis II and the
characteristic pain index (CPI) records. The recorded
arthroscopic videos were reviewed by the principal
author to grade and score the arthroscopic findings of
synovitis. While charts enrollment based on the desig-
nated inclusion and exclusion criteria was accomplished
by a volunteer researcher. Finally, another volunteer
researcher calculated the CPI grades. All three authors
were allowed to only review their assigned tasks while
blinded to all other tasks in a triple blinded fashion to
ensure unbiased assessment.
2.1. Patient’s inclusion criteria for enrollment in the
study were
Pure joint pain (group II “disc displacement” or group
III “arthralgia, arthritis andarthrosis”) or group I (myo-
fascial pain) who received conservative treatment that
eliminated their concomitant muscle problem as diag-
nosed by RDC/TMD; Office based arthroscopic exam-
ination of the upper joint space preceded by RDC/TMD
examination within 2 weeks interval; Complete RDC/
TMD axis I and axis II chart records comprising docu-
mented DVD video of the full arthroscopic intervention;
Arthroscopic features of synovitis.
2.2. Exclusion criteria were
Patients diagnosed as: systemic muscular or joint
disease (e.g. fibromyalgia, rheumatoid arthritis), or
Fig. 1. Focal mild hyperemia and petechia limited to one third of the
anterior recess.
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pain or other maxillofacial related pain; incomplete
RDC/TMD records; missing or damaged video
records.
2.3. Grading CPI
The characteristic pain index (CPI) describes the
mean value of the present, the worst, and the average
TMD-related pain during the last 6 months rated on a
0e10 numeric rating scale (NRS). CPI was calculated
from the subjective answers of questions number 7, 8
and 9 on axis II history questionnaire. Scale 0 corre-
sponds for no pain while 10 corresponds for the worst
imaginable pain. The mean score of the three questions
was calculated and multiplied by 10 according to RDC/
TMD scoring system [5].
Arthroscopic findings of synovitis were quantita-
tively evaluated and rated from 1 to 6 (Table 1). The
intensity of synovitis was classified based on a com-
bined modification of Murakami et al., 1991 and
Dijkgraaf et al., 1999 indices, while distribution were
assessed as focal or distributed [11,12]. Focal referred
to limited observation of the synovitis in one zone only
of the superior joint space, while distributed referred to
detecting of synovitis features in more than one area
(Figs. 1e3). When distributed areas with different
scores exist only the higher grade is scored.
2.4. Statistical analysis
All data for CPI scores and synovitis grades were
statistically tested by the Spearman’s correlationTable 1
Synovitis grading system according to the arthroscopic findings.
Synovitis
grade
Arthroscopic findings
1 Focal mild increased in vascularity (increased number
of small blood vessels) and/or hyperemia (reddish
patches limited to 1/3 of the zone).
2 Focal moderate increased in vascularity (an increased
number of small blood vessels and several larger blood
vessels) and/or hyperemia (reddish patches limited
to 2/3 of the zone).
3 Focal severe increased in vascularity (increased number
of small as well as larger blood vessels) and/or
hyperemia (diffuse redness of the zone)
4 Distributed mild increased in vascularity and/or
hyperemia
5 Distributed moderate increased in vascularity and/or
hyperemia
6 Distributed severe increased in vascularity and/or
hyperemiacoefficient two-tailed test with a high significant level
set at P  0.01. The collected data was revised, coded,
tabulated and introduced to a PC using Statistical
package for Social Science (SPSS, Ver. 10 for Win-
dows; SPSS Inc., Chicago, IL, USA).
3. Results
Only 23 charts that matched the designed criteria
together with their video documentation were
included. While remaining charts were excluded
because of; missing data or damaged video DVD (15Fig. 2. Moderate hypervascularity in retrodiskal tissue limited to two
thirds of posterior recess.
Fig. 3. Severe hypervascularity of the posterior recess.
Table 3
Correlation between synovitis grade and CPI.
Synovitis
grade
CPI
Spearman’s
rho
Synovitis
grade
Correlation
coefficient
1.000 0.861**
Sig. (2-tailed) 0.000
Number of
cases
23 23
CPI Correlation
coefficient
0.861** 1.000
Sig. (2-tailed) 0.000
Number of
cases
23 23
**Correlation is significant at the 0.01 level (2-tailed).
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diseases (22 cases). The collected data from charts
were tabulated in the form of mean and standard de-
viation for the CPI scores and synovitis grades (Table
2). A highly statistically significant correlation was
found between the CPI scores and the intensity of sy-
novitis according to Spearman’s correlation coefficient
2-tailed test (correlation coefficient ¼ 0.861)
(P ¼ 0.000), (Table 3) (Fig. 4).
4. Discussion
Themost important, almost universal, feature ofTMD
is chronic pain. Persistent orofacial pain is the over-
whelming reason people seek TMD treatment. Various
parts of the musculoskeletal and occlusal system may
share in such pain [13]. There seems to be a wide spread
agreement that; stress, depression, disability and
dysfunctional illness behaviors are critical aspects of the
TMD patient’s profile. Moreover, TMD and orofacial
pain symptoms can be the mere manifestation of
emotional distress [14]. Furthermore, the presence of
more than one type of TMD in the same patient, or the
progression of one type to another caused more misun-
derstanding [15]. Despite the heavily loaded literature
with TMD diagnostic and treatment modalities the evi-
dence based studies are extremely few and definiteTable 2
Mean and Std. deviation for synovitis grade and CPI.
Number Minimum Maximum Mean Std. deviation
Synovitis
grade
23 1.00 6.00 3.8261 1.77488
CPI 23 40.00 93.32 69.0618 13.93728landmarks between modalities could not be reached
[7,16e18]. The reason for such dilemma is the difficulty
in comparing studies due to limitations in diagnosis,
number of participants, study design, and outcome
measures [19,20]. Thus, we used the RDC/TMD to
define the TMD subtypes and exclude other pain sources
than the joint to ensure sample homogenecity. RDC/
TMD is peculiar in providing specific reliable, repro-
ducible and valid criteria with high sensitivity and
specificity to define themost common types of TMDs. In
the last decade, arthroscopy represented a pioneer option
that allowed a dual diagnostic and therapeutic option.
However, the results did not prove a significant role over
other treatmentmodalities which again raised suspicious
questions about diagnostic accuracy. For instance, Mur-
akami the pioneer figure in arthroscopy failed to link any
relation between the arthroscopic findings of synovitis
and pain during opening; he suggested that pain may be
related to other structures such as capsular ligaments
[11]. However a precise interpretation of his resultsFig. 4.
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on Wilkes classification. This classification totally ig-
nores axis II factors which might be the main source of
pain thus, explaining such miscorrelation [21]. More-
over, Wilkes classification does not differentiate
muscular problems from joint problem so, a patient
suffering muscle problem might experience severe re-
flected joint pain but actuallymild tomoderate synovitis.
Therefore, excluding patients suffering concomitant pain
sources or high grade in axis II is mandatory. Regarding
the pain assessment the used CPIwhich is included in the
RDC is accepted as a valid method for pain assessment.
We used the Spearman’s correlation coefficient 2-tailed
test to correlate pain and synovitis whichwas also used in
Murakami’s study but it revealed a significant correlation
indicating the efficiency of the used methodology.
5. Conclusion
When patients suffering exclusive joint pain are
accurately diagnosed and selected by a valid and reli-
able method CPI can be proved to correlate signifi-
cantly to the arthroscopic findings of synovitis.
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